Entrez-PubMed 



http://v\'\w,ncbi.nlm.nikgov:80/entrez/q..-PubMed&list_uids==90 



Publ^ed 



H NCBI 



PubMe^Nucleotide Protein Genome Structure PopSet Taxonomy OMIM Books 



National 
library 
of Medicine fiUil 



Search PubMed p] for 



\Go j Clear 



Limits Preview/Index History Clipboard Details 



Entrez 
PubMed 



■J 



{Display Abstract Flsort R| Save [Text | Clip Add | Order 



□ 1: Eur J Biochem 1996 Dec 15;242(3):779-87 



Related Articles. Books. LinkOut 



PubMed 
Services 



Related 
Resources 



Purification and spectroscopic characterization of a recombinant 
chloroplastic hemoglobin from the green unicellular alga 
Chlamydomonas eugametos. 

Couture M, Guertin M. 

Department of Biochemistry, Laval University, Quebec, Canada. 

Hemoglobins (Hb), which have the important task of delivering molecular oxygen 
by facilitating its reversible binding to the heme, are now thought to have evolved 
in all groups of organisms including prokaryotes, fungi, plants and animals. Our 
recent finding of a light-inducible chloroplastic Hb in the green unicellular alga 
Chlamydomonas eugametos has fiarther extend this idea, while raising questions 
about the function that an Hb could play in a high oxygen environment such as in 
the chloroplast. In order to understand the role played by this new Hb, we have 
undertaken its biochemical characterization. To facilitate the characterization of 
Chlamydomonas Hb, which represents less than 0.01% of the soluble protein in 
the green alga, the protein has been expressed in Escherichia coli and purified to 
apparent homogeneity. The purified recombinant protein possesses a 
non-covalently bound iron-protoporphyrin IX heme. The oxy form of the 
recombinant Hb. purified directly fi-om bacterial cells, is very stable, with a 
measured half-life of 7 days at pH 8 and has an ultraviolet/visible spectrum 
similar to those of the related cytoplasmic Hbs of the ciliated protozoa 
Paramecium and Tetrahymena and of the cyanobacterium Nostoc commune. In 
contrast to what has been reported for oxymyoglobins and oxyhemoglobins, the 
dioxygen molecule bound to the LI 637 Hb can be reduced by the electron-transfer 
mediator phenazine methosulfate in the presence of NADPH, indicating that the 
heme pocket of Chlamydomonas Hb may be more accessible to small molecules. 
With regard to this we found that when the small reducing agent sodium dithionite 
is used to reduce the met form, it must be removed anaerobically from the Hb 
prior to oxygenation of the protein to stably produce the oxy form. Otherwise, the 
oxy form is obtained readily from the met form under an oxygenic atmosphere 
when ferredoxin and ferredoxin NADP+ reductase are used to enzymically reduce 
the Hb. Finally, the spectra of the deoxy and met forms were unusual, the heme 
being partly low-spin at physiological pH. These results confirm the existence of a 
reversible oxygen-binding protein in the chloroplast of C. eugametos. The unusual 
spectral and biochemical properties of the protein may reflect a specialized 
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The metabolic effects of native and transgenic hemoglobins on 
plants. 

Bulow L, Holmberg N, Lilius G, Bailey JE. 

Department of Pure and Applied Biochemistry, Center for Chemistry and 
Chemical Engineering, Lund, Sweden. Leif.Bulow@tbiokem.lth.se 

The strictly aerobic bacterium Vitreoscilla expresses a hemoglobin-like protein, 
VHb, when subjected to oxygen stress. When expressed in plants, this has several 
intriguing physiological effects, such as improving the overall growth rate, 
speeding germination and flowering, and increasing the productivity of certam 
oxygen-requiring metabolic pathways. Although the mechanisms behind the 
effects of VHb in heterologous hosts are not yet fully characterized, it has been 
suggested that VHb facilitates oxygen transport and/or storage. This hypothesis is 
supported by the kinetic properties of VHb, which allow very rapid dissociation of 
oxygen from the protein. 

Publication Types: 
o Review 
o Review, Tutorial 

PMID: 10098274 [PubMed - indexed for MEDLINE] 
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Rice hemoglobins. Gene cloning, analysis, and 02-binding kinetics 
of a recombinant protein synthesized in Escherichia coli. 

Arrendondo-Peter R, Hargrove MS, Sarath G, Moran JF, Lohrman J, Olson 
JS, Klucas RV. 

Department of Biochemistry, University of Nebraska, Beadle Center, Lincoln 
68588-0664, USA. ra@unlinfo.unl.edu 

Although nonsymbiotic hemoglobins (Hbs) are found in different tissues of dicots 
and monocots, very little is known about hb genes in monocots and the function 
of Hbs in nonsymbiotic tissues. We report the cloning and analysis of two rice 
(Oryza sativa L.) hb genes, hbl and hb2, that code for plant Hbs. Rice hbl and 
hb2 genes contain four exons and three introns, as with all of the known plant hb 
genes. At least three copies of the hb gene were detected in rice DNA, and 
analysis of gene expression shows that hbl and hb2 are expressed in leaves but 
only hbl is expressed in roots. A cDNA for rice Hbl was expressed in 
Escherichia coli, and the recombinant Hb (rHbl) shows an unusually high affinity 
for 02 because of a very low dissociation constant. The absorbance spectra of the 
ferric and deoxyferrous rHbl indicate that, in contrast to symbiotic Hbs, a distal 
ligand is coordinated to the ligand-binding site. Mutation of the distal His 
demonstrates that this residue coordinates the heme Fe of ferric and deoxyferrous 
rHbl and stabilizes 02 in oxy-rHbl. The biochemical properties of rice rHbl 
suggest that this protein probably does not function to facilitate the diffusion of 
02. 

PMID: 9390447 [PubMed - indexed for MEDLINE] 
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Cell-specific expression of the promoters of two nonlegume 
hemoglobin genes in a transgenic legume, Lotus corniculatus. 

Andersson CR, Llewellyn DJ, Peacock WJ, Dennis ES. 

Division of Plant Industry, Commonwealth Scientific and Industrial Research 
Organization, Canberra, Australia. 

The promoters of the hemoglobin genes from the nitrogen-fixing tree Parasponia 
andersonii and the related nomiitrogen-fixing Trema tomentosa bo h confe 
^tSucuronidase reporter gene expression to the cend-al zone of the nodu\.so^^ 
h-ansLic legume Lotus corniculatus. beta-Glucuronidase expression was high m 
rSeSrstitial cells and parenchyma of the surrounding boundary layer 
* d wS low in the Rhizobium-infected cells. This contrasts with the expre^ on 
Tf both the P. andersonii hemoglobin protein in P. -^ers^odu^^^^^^^^ he 
endogenous Lotus leghemoglobins that are expressed m ^''^ 
high levels. The expression pattern of the P. andersomi and T. tomentosa 
hernoelobin promoters in L. corniculatus resembles that of a nonsymbiotic 
heSob n gene from Casuarina glauca, which was introduced into this legume, 
a^Sgests that only the nonsymbiotic fimctions of the P. andersomi promoter 
^ebeTnlt cogled Deletion of the distal segments of both the P andersomi and 
? toSosa promoters identified regions important for the -ntrol of to 
tissue-specific and temporal activity in Lotus. Potential regulatory elements, 
wWch elance nodule expression and suppress nomiodule expression were dso 
^entmed and locaUzed to a distal promoter segment. A proximd AAGAG motif 
irpVesent in the P. andersonii, T. tomentosa, and nonsymbiotic Casuarina 
hem g 1" genes. Mutation of this motif in the P. andersomi Pro-oter -suited m 
a sigrlficant reduction in both the nodule and root expression levels in L_ 
corniculatus. Some of the regulatory motifs characterized are similar to, but 
different from, the nodulin motifs of the leghemoglobins. 

PMID: 9008386 [PubMed - indexed for MEDLINE] 
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